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(54) METHOD AND DEVICE FOR ACOUSTICALLY MONITORING 
OPERATING STATE OF FACILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method with which the operating state of a 
facility to be monitored can be monitored 
acoustically, by accurately distinguishing 
operating sounds from the facility from 
noise, such as operating sounds from other 
peripheral facilities, or the like, by ] 
accurately collecting the operating sounds 
from the facility. 

SOLUTION: After first and second acoustic \ 
spectrum information is obtained, by 
performing frequency analyses on first and j 
second sound volume signals obtained, by 
collecting the operating sounds from the 
facility 3 to be monitored by means of a 
first sound-sensitive sensor 2 provided 
relatively close to the facility and a second sound-sensitive sensor 4 
provided relatively far from the facility, the peak information in the first sound 
spectrum information is stored in a data-storing section. Then monitoring 
location of the sensor 4 for the operating sounds is decided by extracting the 
first and second sound volume output values at the peak frequency from the 
first and second sound spectrum information and finding correlations between 
the sound volume output values, by comparing the values with each other 
and stored in the data storing section. Thereafter, the facility 3 is monitored, 
by installing the second sensor 4 to the monitoring location. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A period in which an operating sound peculiar to surveillance object equipment 
was beforehand provided by the 1st admiration sound sensor, and a step 
which collects and outputs the 1 st operating sound signal, 
A step which outputs the 1st acoustic-spectrum signal that carries out 
frequency analysis processing of said 1st operating sound signal, and shows a 
relation of frequency to a sound volume output value, 

A step which said sound volume output value extracts peak frequency which 
shows a peak, and the 1st sound volume output value of this peak frequency 
as surveillance intelligence of a normal operating state from said 1st acoustic- 
spectrum signal, and is beforehand memorized to memory storage, 
The 2nd admiration sound sensor is formed in a position for surveillance which 
is separated from said surveillance object equipment from said 1st admiration 
sound sensor, and they are said period set beforehand and a step which 
collects and outputs the 2nd operating sound signal about an operating sound 
of said surveillance object equipment, 

A step which outputs the 2nd acoustic-spectrum signal that carries out 

frequency analysis processing of said 2nd operating sound signal, and shows a 

relation of frequency to a sound volume output value, 

A step which extracts the 2nd sound volume output value of said peak 

frequency read from said memory storage from said 2nd acoustic-spectrum 

signal, 

A step which outputs surveillance position information which supervises 
operational status of said surveillance object equipment by said 2nd 
admiration sound sensor in quest of correlation of said 1st sound volume 
output value read from said memory storage, and the 2nd sound volume 
output value, and memorizes this surveillance position information to said 
memory storage, 

A step which forms and supervises an admiration sound sensor for 
surveillance when supervising in a position of said surveillance position 
information on said surveillance object equipment, 

A step which supervises existence of abnormalities of said surveillance object 
equipment by comparing with surveillance intelligence of said normal operating 
state memorized by a monitor output by said admiration sound sensor for 
surveillance, and said memory storage 

An operational status acoustic monitoring method of equipment which 
possesses and is characterized by things. 
[Claim 2] 

An operational status acoustic monitoring method of the equipment according 
to claim 1 contacting an installed position of said 1st admiration sound sensor 
to a container wall side of surveillance object equipment, and providing it. 
[Claim 3] 



Said surveillance position information, From the 1st acoustic-spectrum signal 
and the 2nd acoustic-spectrum signal by at least one processing of deviation 
processing of the 1 st sound volume output value in said peak frequency, and 
the 2nd sound volume output value, and coherence-analysis processing. An 
operational status acoustic monitoring method of the equipment according to 
claim 1 or 2 being the information searched for. 
[Claim 4] 

Said surveillance position information, By at least one processing of deviation 
processing of the 1 st sound volume output value and the 2nd sound volume 
output value, and coherence-analysis processing. An operational status 
acoustic monitoring method of equipment of Claims 1-3 being the distance 
information from said surveillance object equipment to said 2nd admiration 
sound sensor when information searched for becomes the range defined 
beforehand given in any 1 paragraph. 
[Claim 5] 

An operational status acoustic monitoring method of equipment of Claims 1-4, 
wherein said surveillance position information is the distance information from 
surveillance object equipment to said 2nd admiration sound sensor given in 
any 1 paragraph. 
[Claim 6] 

An operational status acoustic monitoring method of equipment of Claims 1-4 
displaying surveillance intelligence of said normal operating state, and said 
surveillance position information on said 2nd admiration sound sensor on a 
display given in any 1 paragraph. 
[Claim 7] 

Surveillance by said 2nd admiration sound sensor of said surveillance object 
equipment, A sound volume output value of said peak frequency for which it 
asked from a monitor output by said 2nd admiration sound sensor, An 
operational status acoustic monitoring method of equipment of Claims 1 -5 
characterized by what is memorized to said memory storage while outputting 
abnormality information and displaying on said display, when surveillance 
intelligence of said normal operating state memorized by said memory storage 
is compared and a different signal is outputted given in any 1 paragraph. 
[Claim 8] 

Operating sounds peculiar to surveillance object equipment by which 
operational status is supervised from an operating sound are collected with 
the 1 st admiration sound sensor, The 1 st acoustic spectrum and the 2nd 
acoustic-spectrum information which frequency analysis processing of the 1 st 
volume signal and 2nd volume signal collected with the 2nd admiration sound 
sensor provided in a position for surveillance which is separated from said 
surveillance object equipment from this 1st admiration sound sensor is carried 
out, and show a relation of frequency to a sound volume output value, Memory 
storage with which information which peak frequency information in said 1st 
acoustic spectrum and the 1st sound volume output value in said peak 



frequency in said 1 st acoustic spectrum are extracted, and shows a normal 
operating state is memorized, 

A means to memorize a position of the 2nd admiration sound sensor to said 
memory storage as a surveillance position of said surveillance object 
equipment if the 2nd sound volume output value of said peak frequency is 
extracted from said 2nd acoustic-spectrum information, said 1 st sound 
volume output value and the 2nd sound volume output value are compared 
and there is correlation, 

Read said surveillance position information memorized by said memory 
storage, and an operating sound of said surveillance object equipment is 
supervised with said 2nd admiration sound sensor formed in this surveillance 
position, A means to judge existence of abnormalities as compared with data 
in which said normal operating state memorized by a surveillance volume 
signal which said 2nd admiration sound sensor supervised, and said memory 
storage is shown 

An operational status acoustic monitoring device of equipment which 
possesses and is characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the operational status acoustic monitoring method of 
equipment and the operational status acoustic monitoring device of equipment 
which collect and supervise the operating sound of equipment. 
[0002] 

[Description of the Prior Art] 

A hitcher on patrols the surveillance of the operational status of equipment, 
such as a power generating plant, a chemical processing plant, and apparatus, 
and it is performed by hearing an operating sound peculiar to each equipment. 
That is, the sound diagnosis for which the ascertainment of the operational 
status of the equipment currently performed by everyday patrols, such as an 
inspection tour and check, utilized people's acoustic sense from the treatment 
low price is used widely. 
[0003] 

However, the sound diagnosis which utilized the acoustic sense was the work 
which cannot be done if it is not the skilled hitcher on who fully needs to 
memorize the loudness level and tone at the time of the normal operation 
generated from a facility appliance, and is supervising equipment constantly. It 
was difficult to tell another hitcher on the sound diagnostic state and emotion 
which the skilled hitcher on judged, and a result, and while it was easy to treat 
as a diagnostic method which detects generating of abnormalities, there was 
also the whole surface which cannot carry out technical tradition easily. For 
this reason, in order to solve SUBJECT of old sound diagnosis, the measure 
of the sound diagnosis which can be easily treated also except a skilled 
technique person is beginning to be tried. 
[0004] 

As a sound diagnostic method by people, transpose to a hitcher' s on 
acoustic-sense judgment, record the characteristic sound generated from 
each equipment, conduct frequency analysis, and the normal loudness level 
and tone which are generated from a facility appliance are expressed 
quantitatively, There is a method of judging the existence of an abnormal 
occurrence of a facility appliance by comparing with the signal in the state of 
seeming the abnormal noise set up beforehand. 
[0005] 

However, in order for inspection tour check of equipment to also still be 
periodically performed by the hitcher on and to perform sound diagnosis which 
utilized frequency analysis on the occasion of this inspection tour check in a 
large-sized plant. It is necessary to carry the sound diagnostic machine which 
consists of a microphone and a small sound recording device, and to collect 
the sounds of surveillance object equipment. Since the microphone is 



recorded in the position which had a fixed distance to surveillance object 
equipment in that case, the above-mentioned sound diagnostic machine, Since 
the operating sound detected as the distance from surveillance object 
equipment became long declines and noises, such as an environmental sound, 
become large conversely, It was difficult to perform exact surveillance for 
whether the operational status of surveillance object equipment is 
distinguished for whether did the S/N ratio worsen and to have caught the 
operating sound of surveillance object equipment correctly by the noise from 
the circumference. 
[0006] 

As the surrounding noise countermeasure, peak frequency of the abnormal 
noise of equipment is made into pilot frequency, and the monitor method 
which removes and supervises the outpatient department sound in this pilot 
frequency is proposed (for example, refer to patent documents 1 .). The device 
which supervises the tone as a level of an audible signal as a frequency 
component, and carries out abnormality detecting of the loudness level is 
indicated about the information collected with the microphone etc. (for 
example, refer to patent documents 2.). 
[0007] 

[Patent documents 1] 

JP,H9-229762,A ([0023] - [0028] drawing 4 , drawing 5 ). 

[Patent documents 2] 

JP,H1 1-1 18593,A ([0004], [0005]). 

[0008] 

[Problem(s) to be Solved by the Invention] 

However, from the hitcher on who has managed equipment, in equipment of 
various plants, variety apparatus, etc., a majority of other equipment is 
operated in the neighborhood of the surveillance object equipment concerned, 
it distinguishes from these equipment correctly, and surveillance art in which 
the existence of the abnormalities of surveillance object equipment can be 
judged correctly is desired. 
[0009] 

This invention was made that the starting conventional problem should be 
solved, and can collect the operating sounds from surveillance object 
equipment correctly, and an object of this invention is to provide the 
operational status monitor method of equipment and the operational status 
acoustic monitoring device of equipment which can be correctly distinguished 
from noises, such as an operating sound from other circumference equipment, 
and can be supervised. 
[0010] 

[Means for Solving the Problem] 

This invention provides an operational status acoustic monitoring method of 
equipment and an operational status acoustic monitoring device of equipment 
which consist of the next composition in order to attain the above-mentioned 



purpose. 
[0011] 

This invention is characterized by an operational status acoustic monitoring 
method of equipment comprising the following. 

A period in which an operating sound peculiar to surveillance object equipment 
was beforehand provided by the 1st admiration sound sensor, a step which 
collects and outputs the 1 st operating sound signal. 
A step which outputs the 1 st acoustic-spectrum signal that carries out 
frequency analysis processing of said 1st operating sound signal, and shows a 
relation of frequency to a sound volume output value. 

A step which said sound volume output value extracts peak frequency which 
shows a peak, and the 1 st sound volume output value of this peak frequency 
as surveillance intelligence of a normal operating state from said 1 st acoustic- 
spectrum signal, and is beforehand memorized to memory storage. 
From said 1st admiration sound sensor, form the 2nd admiration sound sensor 
in a position for surveillance which is separated from said surveillance object 
equipment, and an operating sound of said surveillance object equipment Said 
period set beforehand and a step which collects and outputs the 2nd 
operating sound signal, A step which outputs the 2nd acoustic-spectrum 
signal that carries out frequency analysis processing of said 2nd operating 
sound signal, and shows a relation of frequency to a sound volume output 
value, A step which extracts the 2nd sound volume output value of said peak 
frequency read from said memory storage from said 2nd acoustic-spectrum 
signal, Surveillance position information which supervises operational status of 
said surveillance object equipment by said 2nd admiration sound sensor in 
quest of correlation of said 1st sound volume output value read from said 
memory storage and the 2nd sound volume output value is outputted, A step 
which memorizes this surveillance position information to said memory 
storage, and a step which forms and supervises an admiration sound sensor 
for surveillance when supervising in a position of said surveillance position 
information on said surveillance object equipment, A step which supervises 
existence of abnormalities of said surveillance object equipment by comparing 
with surveillance intelligence of said normal operating state memorized by a 
monitor output by said admiration sound sensor for surveillance, and said 
memory storage. 

[0012] 

Since it supervises with the 2nd admiration sound sensor output signal by 
making into pilot frequency peak frequency obtained from operating sound 
information from an admiration sound sensor established near the surveillance 
object equipment according to this invention, It is correctly collectable, and an 
operating sound from surveillance object equipment can be correctly 
distinguished from an operating sound from other circumference equipment, 
and can be supervised. By bringing the 2nd admiration sound sensor, when a 



hitcher on who supervises equipment goes round and supervises, since 
surveillance position information is outputted, In the surveillance object 
equipment concerned, the 2nd admiration sound sensor can be formed in a 
surveillance position, and also when it is immobilization, and also when a 
hitcher on brings, even if a hitcher on is changed, it can supervise on the 
same conditions. 
[0013] 

Since a container wall side of surveillance object equipment is made to 
contact and it provides, an installed position of said 1st admiration sound 
sensor is correctly collectable, and an operating sound from surveillance 
object equipment can be correctly distinguished from environmental sounds, 
such as an operating sound from other circumference equipment, and it can 
supervise it. 
[0014] 

Since said surveillance position information is information searched for from 
the 1 st acoustic-spectrum signal and the 2nd acoustic-spectrum signal by at 
least one processing of deviation processing of the 1st sound volume output 
value in said peak frequency, and the 2nd sound volume output value, and 
coherence-analysis processing, each time of surveillance, An installed position 
of the 2nd admiration sound sensor can be checked automatically. 
[0015] 

Since said surveillance position information is the distance information from 
said surveillance object equipment to said 2nd admiration sound sensor when 
information searched for by at least one processing of deviation processing of 
the 1st sound volume output value and the 2nd sound volume output value 
and coherence-analysis processing becomes the range defined beforehand, 
each time of surveillance, Surveillance position information is read from 
memory storage, and the 2nd admiration sound sensor can be installed in a 
read surveillance position, and even if a monitor is changed, it can supervise 
on the same conditions. 
[0016] 

Surveillance by said 2nd admiration sound sensor of said surveillance object 
equipment, A sound volume output value of said peak frequency for which it 
asked from a monitor output by said 2nd admiration sound sensor, Since it 
memorizes to said memory storage while outputting abnormality information 
and displaying on said display, when surveillance intelligence of said normal 
operating state memorized by said memory storage is compared and a 
different signal is outputted, Also with the 2nd admiration sound sensor of a 
position which is separated from said surveillance object equipment, since it 
judges from a sound volume output value based on peak frequency extracted 
from the 1st near admiration sound sensor to surveillance object equipment, it 
is not influenced by noise, but it is stabilized and an operating sound of 
surveillance object equipment can be supervised. 
[0017] 



Since extraction of said peak frequency is that said sound volume output 
value outputs frequency which shows a peak from a curvilinear figure of 
frequency to a sound volume output value calculated by carrying out 
frequency analysis processing of said 1st admiration sound sensor output 
signal, It is the peak frequency from direct or a near position about an 
operating sound of surveillance object equipment, and it is correctly 
collectable, and an operating sound from surveillance object equipment can be 
correctly distinguished from environmental sounds, such as an operating 
sound from other circumference equipment, and can be supervised. 
[0018] 

An output of said surveillance position information by [ of each volume signal 
value in said peak frequency ] carrying out coherence-analysis processing 
from frequency response curve figure information over each volume signal 
created by carrying out frequency analysis processing of the said 1st and 2nd 
admiration sound sensor output signals, respectively, Since surveillance 
position information on said 2nd admiration sound sensor is outputted, the 2nd 
admiration sound sensor can be installed in said surveillance position at any 
time, and operational status of surveillance object equipment on the same 
conditions can be supervised. 
[0019] 

Since said surveillance position information is the distance information from 
surveillance object equipment to said 2nd admiration sound sensor, even if a 
monitor takes the place by memorizing this distance information, operational 
status of surveillance object equipment can be supervised in the state always 
near status idem. 
[0020] 

Since surveillance intelligence of said normal operating state and said 
surveillance position information on said 2nd admiration sound sensor were 
displayed on a display, said surveillance position information can be read from 
said memory storage, it can display on a display, and the 2nd admiration sound 
sensor can be installed in an existing regular position at this surveillance 
position. Therefore, even if a hitcher on is whom, operational status of 
surveillance object equipment can be supervised with the 2nd admiration 
sound sensor on the same conditions like a time of contacting the 1st 
admiration sound sensor to surveillance object equipment. 
[0021] 

Surveillance by said 2nd admiration sound sensor of said surveillance object 
equipment, A sound volume output value of said peak frequency for which it 
asked from a monitor output by said 2nd admiration sound sensor, Since it 
memorizes to said memory storage while outputting abnormality information 
and displaying on said display, when surveillance intelligence of said normal 
operating state memorized by said memory storage is compared and a 
different signal is outputted, Generating of abnormalities in operational status 
can be correctly supervised with the 2nd admiration sound sensor like a time 



of contacting the 1 st admiration sound sensor to surveillance object 

equipment. 

[0022] 

This invention is characterized by an operational status acoustic monitoring 
device of equipment comprising the following. 

Operating sounds peculiar to surveillance object equipment by which 
operational status is supervised from an operating sound are collected with 
the 1st admiration sound sensor, The 1st acoustic spectrum and the 2nd 
acoustic-spectrum information which frequency analysis processing of the 1st 
volume signal and 2nd volume signal collected with the 2nd admiration sound 
sensor provided in a position for surveillance which is separated from said 
surveillance object equipment from this 1st admiration sound sensor is carried 
out, and show a relation of frequency to a sound volume output value, Memory 
storage with which information which peak frequency information in said 1st 
acoustic spectrum and the 1st sound volume output value in said peak 
frequency in said 1st acoustic spectrum are extracted, and shows a normal 
operating state is memorized. 

A means to memorize a position of the 2nd admiration sound sensor to said 
memory storage as a surveillance position of said surveillance object 
equipment if the 2nd sound volume output value of said peak frequency is 
extracted from said 2nd acoustic-spectrum information, said 1st sound 
volume output value and the 2nd sound volume output value are compared 
and there is correlation. 

Read said surveillance position information memorized by said memory 
storage, and an operating sound of said surveillance object equipment is 
supervised with said 2nd admiration sound sensor formed in this surveillance 
position, A means to judge existence of abnormalities as compared with data 
in which said normal operating state memorized by a surveillance volume 
signal which said 2nd admiration sound sensor supervised, and said memory 
storage is shown. 

[0023] 

According to this invention, even if there is other equipment under operation 
around, it is correctly collectable, and an operating sound from surveillance 
object equipment can be correctly distinguished from an operating sound from 
other circumference equipment, and can be supervised. 
[0024] 

Peak frequency in said 1st volume signal, Since said sound volume output 
value is the frequency which shows a peak in a curvilinear figure which shows 
a relation of frequency to said sound volume output value, as compared with 
circumference noise, a big signal of a S/N ratio can perform correctly 
installation of the 2nd admiration sound sensor to a surveillance position, and 
surveillance of surveillance object equipment. 
[0025] 



[Embodiment of the Invention] 

Next, the embodiment of the operational status monitor method of equipment 
concerning this invention is concretely described with reference to drawin g 1 
- drawing 12. First, in order to understand the whole operational status 
monitor method of equipment, it explains with reference to the flow chart of 
drawing 1 . 
[0026] 

The feature of the operational status monitor method of this equipment is 
making surveillance object equipment contact or approach, forming the 1st 
admiration sound sensor, and obtaining the 2nd monitoring data for admiration 
sound sensors, in order not to be comparatively influenced by the surrounding 
noise but to detect an operating sound peculiar to surveillance object 
equipment. The features of the operational status monitor method of 
equipment are the same conditions as substantially as the state of supervising 
with the 1st admiration sound sensor, and are forming the 2nd admiration 
sound sensor 4 in the position for surveillance which is separated from 
surveillance object equipment from the 1st admiration sound sensor, and 
enabling it to supervise. Since the feature of the operational status monitor 
method of equipment outputs the same conditions as substantially as the 
state of supervising with the 1st admiration sound sensor, it asks for peak 
frequency from the operating sound signal of the 1 st admiration sound sensor 
output, It is outputting the signal for a judgment for the operating sound 
surveillance of the surveillance position of the 2nd admiration sound sensor 
that determines this peak frequency as an operating sound signal, and is used 
as an object for surveillance, and surveillance object equipment. 
[0027] 

Such an operational status acoustic monitoring method 1 of equipment, It is 
shown in drawing 1 and the 1st admiration sound sensor 2 to the surveillance 
object equipment 3 Direct or the state of approaching, installing and collecting 
operating sounds peculiar to the surveillance object equipment 3, The data 
collection process 5 for surveillance of collecting the data for surveillance for 
enabling it to supervise with the 2nd admiration sound sensor 4 provided in 
the position for surveillance which is substantially separated from the 
surveillance object equipment 3 from the 1st admiration sound sensor on the 
same conditions, It consists of the surveillance process 6 of supervising the 
operational status of the surveillance object equipment 3 based on the 
collected data for surveillance. 
[0028] 

The operating sound collection step 1 1 which collects the data collection 
processes 5 for surveillance with the 2nd admiration sound sensor 4 that 
provided the operating sound from the surveillance object equipment 3 in the 
1st admiration sound sensor 2 and distant place of the surveillance object 
equipment 3 that were comparatively provided in the neighborhood, and 
outputs an operating sound signal, The peak frequency extraction step 1 2 



which extracts the peak frequency which shows the peak of the 1st sound 
volume output value from the output signal of the 1 st admiration sound sensor 
2, The 2nd sound volume output value of the above-mentioned peak 
frequency is extracted from the output signal of the 2nd admiration sound 
sensor 4, and it consists of the surveillance position information output step 
13 which outputs the surveillance position information which supervises the 
operational status of the surveillance object equipment 3 by the 2nd 
admiration sound sensor 4 from the 1st and 2nd sound volume output values 
as data for surveillance. 
[0029] 

The surveillance process 6 is the method of supervising the operational status 
of the surveillance object equipment 3 only with the 2nd admiration sound 
sensor 4 based on the above-mentioned data for surveillance, It consists of 
the surveillance step 16 which supervises the operational status of the 
surveillance object equipment 3 by supervising the sound volume output value 
of peak frequency from the output signal of the surveillance start step 15 
which sets the 2nd admiration sound sensor 4 as the position of surveillance 
position information, and the 2nd admiration sound sensor 4. 
[0030] 

The surveillance object equipment 3 is equipment of a power generating plant, 
a chemical processing plant, apparatus, etc., for example, and is a device 
under operation by which operational status is supervised. The 1st admiration 
sound sensor 2 is an element which is provided in direct or the neighborhood 
at the surveillance object part of the surveillance object equipment 3, and 
changes an operating sound into an electrical signal, and is an acceleration 
sensor, a piezoelectric sensor, a loudspeaker, etc., for example. Especially the 
neighborhood of the surveillance object equipment 3 is a position which is 
direct contact or a position which separated slightly, and can detect the 
operating sound of the surveillance object equipment 3 by a bigger S/N ratio 
to noises, such as the surrounding operating sound from other equipment, in a 
direct or container wall side into the portion failure is expected to be in the 
surveillance object equipment 3. 
[0031] 

It is an element which changes the operating sound of the surveillance object 
equipment 3 into an electrical signal by the sensor used as an everyday object 
for surveillance, and the 2nd admiration sound sensor 4 is a microphone, for 
example, it is patrolled for a hitchers on surveillance, for example, is formed in 
the position near the surveillance object equipment 3 in a safe passage, a 
safety zone, etc. The 2nd admiration sound sensor 4 is formed in a distant 
position from the surveillance object equipment 3 as compared with the 1 st 
admiration sound sensor 2, The part, the operating sound from the 
surrounding equipment, the work sound of construction, etc. are detected with 
the big volume as noise, and the amount of detected sounds of the operating 
sound from the surveillance object equipment 3 outputs conversely the 



volume which the distant place decreased by distance. Although the 2nd 
admiration sound sensor 4 of the data collection process 5 for surveillance 
and the 2nd admiration sound sensor 4 of the surveillance process 6 are 
explained by identical codes, The same feeling sound sensor may be used, 
other admiration sound sensors may be used and the 2nd admiration sound 
sensor 4 of the data collection process 5 for surveillance is for outputting the 
surveillance positional condition of the 2nd admiration sound sensor 4 in the 
surveillance process 6. 
[0032] 

The operating sound collection step 1 1 outputs the operating sound of the 
surveillance object equipment 3 by a larger signal than environmental sounds, 
such as other surrounding operating sounds, work sounds, etc. from 
equipment. Therefore, it is desirable to form the hood for giving directivity to 
the 1st admiration sound sensor 2 and the 2nd admiration sound sensor 4 as a 
means for outputting the operating sound of the surveillance object equipment 
3 by a good S/N ratio. 
[0033] 

After the peak frequency extraction step 12 changes the output signal of the 
1st admiration sound sensor 2 into a digital signal, The 1st acoustic spectrum 
of the characteristic curve sheet which making frequency analysis processing 
and in which showing a relation with the frequency to a sound volume output 
value is created, and the peak frequency to which the 1st sound volume 
output value serves as a peak from this 1 st acoustic spectrum is extracted. 
The peak frequency of this 1st acoustic spectrum is the frequency obtained 
from the operating sound signals collected from the position nearest to the 
surveillance object equipment 3, and is the feature sound of the electric 
information showing the feature of the operating sound of the surveillance 
object equipment 3. 
[0034] 

The surveillance position information output step 13 is the process of 
outputting the surveillance position information on the 2nd admiration sound 
sensor 4, and memorizing to memory storage as substantially supervised with 
the 1st admiration sound sensor 2, and enabling the surveillance of the 
operating sound of the surveillance object equipment 3 by the 2nd admiration 
sound sensor 4. The surveillance start step 15 installs only the 2nd admiration 
sound sensor 4 in the surveillance position which might be based on the 
surveillance position or the surveillance position information output step 13 
from surveillance position information memorized by memory storage. The 
surveillance step 16 supervises the operational status of the surveillance 
object equipment 3 by extracting the sound volume output value of the 
above-mentioned peak frequency from the operating sound signal detected by 
the 2nd admiration sound sensor 4, and supervising the extracted sound 
volume output value. 
[0035] 



Namely, in order that the operational status acoustic monitoring method 1 of 
equipment may prevent the incorrect surveillance by noises, such as an 
environmental sound from the circumference, Although a S/N ratio worsens, 
the characteristic curve sheet showing a relation with the frequency to the 
sound volume output value which the 2nd admiration sound sensor 4 that 
outputted the feature of surveillance object equipment 3 operating sound with 
peak frequency as basic data from the 1st admiration sound sensor 2 that 
carried out direct contact to the surveillance object equipment 3, and was 
provided comparatively far away detected, The operational status of the 
surveillance object equipment 3 strong against noise can be supervised by 
supervising the sound volume output value which is equivalent to the above- 
mentioned peak frequency from this characteristic curve sheet. The 
surveillance of the operational status of the surveillance object equipment 3 
strong against noise is being able to detect without overlooking the abnormal 
operation of the surveillance object equipment 3. 
[0036] 

As a collecting means of an operating sound peculiar to surveillance object 
equipment, When the peak frequency at the time of normal operation the time 
of contacting the 1 st admiration sound sensor to surveillance object 
equipment at the housing of contact and surveillance object equipment and 
when operating sounds are collected with the 2nd admiration sound sensor in 
a surveillance position differs, it does not contact but the neighborhood of a 
surveillance object sound generating part of surveillance object equipment is 
desirable. 
[0037] 

Next, the concrete embodiment of drawing 1 is described with reference to 
drawing 2 - drawing 12 . It explains to drawing 1 and identical parts using 
identical codes. Drawing 2 is a circuitry figure for explaining the data 
collection device 20 for surveillance for carrying out the data collection 
process 5 for surveillance. The data collection device 20 for surveillance for 
outputting the surveillance position information on the 2nd admiration sound 
sensor 4 used as an object for surveillance every day in order that this 
embodiment may supervise the operational status of the surveillance object 
equipment 3, It becomes a basis of the data for surveillance obtained from 
this data collection device 20 for surveillance from the operational status 
acoustic monitoring device 21 of the equipment for supervising the operational 
status of the surveillance object equipment 3. The embodiment of the data 
collection device 20 for surveillance is shown in drawing 2 , and the 
embodiment of the operational status acoustic monitoring device 21 of 
equipment is shown in drawing 10. 
[0038] 

First, the embodiment of the data collection device 20 for surveillance is 
described. The operational status of the surveillance object equipment 3 is 
supervised by the operating sound, and this operating sound is detected by 



the 1st admiration sound sensor 2 and the 2nd admiration sound sensor 4. 
The 1st admiration sound sensor 2 is set up near the surveillance object part, 
in order to collect operating sounds peculiar to the surveillance object 
equipment 3, an acceleration sensor contacts it on the wall surface near the 
surveillance object part, for example as the contact process sound input 
device 25, and it is formed. The 2nd admiration sound sensor 4 is formed, the 
position for surveillance, for example, the safety zone, which were separated 
from the surveillance object part of the surveillance object equipment 3 from 
the 1st admiration sound sensor 2, and a microphone is formed as the 
noncontact type sound input device 26. The operating sound collection step 
1 1 is performed by the 1st admiration sound sensor 2 and the 2nd admiration 
sound sensor 4. The collecting periods of the operating sound of the 
surveillance object equipment 3 by the 1st admiration sound sensor 2 and the 
2nd admiration sound sensor 4 have the desirable period set beforehand. 
[0039] 

The A/D conversion treating part 34 for changing an analog signal into a 
digital signal is connected to the output terminal of the contact process sound 
input device 25, It is connected to the frequency analysis treating part 35 for 
creating the frequency response curve figure to a sound pressure level as 
shown, the acoustic-spectrum signal, for example, drawing 3, which show the 
relation of the frequency to a sound volume output value to the output 
terminal of the A/D conversion treating part 34 from the operating sound 
signal changed into the digital signal. The right peak frequency extraction part 
36 for extracting the wave-like peak frequency which shows the peak 
characteristic of expressing the feature of the operating sound of the 
surveillance object equipment 3 in the above-mentioned frequency response 
curve figure is connected to the output terminal of the frequency analysis 
treating part 35. The coherence-analysis treating part 37 for outputting the 
surveillance position of the noncontact type sound input device 26 is 
connected to the output terminal of the right peak frequency extraction part 
36. 

[0040] 

On the other hand, to the output terminal of the noncontact type sound input 
device 26. The A/D conversion treating part 41 for changing an analog signal 
into a digital signal is connected, It is connected to the frequency analysis 
treating part 42 for creating the frequency response curve figure to a sound 
pressure level as shown, the acoustic-spectrum signal, for example, drawing 4 , 
which show the relation of the frequency to a sound volume output value to 
the output terminal of the A/D conversion treating part 41 from the signal of 
the operating sound changed into the digital signal. As for an estranged part 
by which the sound pressure level value of the frequency response curve 
figure of drawin g 4 is equivalent to a distant distance from the surveillance 
object equipment 3 as compared with the peak value of the sound pressure 
level of the frequency response curve figure of drawing 3 , the decreased 



sound pressure level is detected. 
[0041] 

The false peak frequency extraction part 43 for outputting the sound pressure 
level which is equivalent to the above-mentioned peak frequency in the 
above-mentioned frequency response curve figure as a sound pressure level 
of false peak frequency is connected to the output terminal of the frequency 
analysis treating part 42. The peak frequency deviation treating part 44 for 
outputting the difference of the sound pressure level value of the above- 
mentioned peak frequency and false peak frequency is connected to the 
output terminal of the false peak frequency extraction part 43. The 
measuring-point quality decision treating part 45 for outputting the 
measuring-point information on the noncontact type sound input device 26 
from the output of the coherence-analysis treating part 37 and the peak 
frequency deviation treating part 44 is connected. 
[0042] 

In order to measure the distance between the surveillance object equipment 3 
and the noncontact type sound input device 26, the distance measuring 
device 47, for example, a laser rangefinder, is formed in the operational status 
acoustic monitoring device 21 of equipment. When the measured distance 
information supervises the surveillance object equipment 3, it shows the 
position for installing the noncontact type sound input device 26. The A/D 
conversion treating part 48 for changing the measured distance information 
into a digital signal is connected to the output terminal of the distance 
measuring device 47, and the distance information of A/D conversion treating 
part 48 output is connected to it so that it may be outputted to the 
measuring-point quality decision treating part 45. The output of each treating 
part and an extraction part is connected to the memory storage 49, for 
example, the data storing part, and the display 50 for memorizing. 
[0043] 

In order to input into the operational status acoustic monitoring device 21 of 
equipment the selection information etc. of the contents displayed on the 
information and the display 50 which are memorized to the data storing parts 
49, such as a monitor name, at the time of the name of the surveillance object 
equipment 3, a setting position (address), and a surveillance date, the input 
device 51 is formed. 
[0044] 

The computer 52, for example, a personal computer, can constitute the 
portion which surrounded block diagrams other than surveillance object 
equipment 3, contact process sound input device 25, noncontact type sound 
input device 26, distance measuring device 47, input device 51, and display 50 
by the dotted line, and was surrounded by this dotted line. When constituted 
from the personal computer 52, each above-mentioned operation procedures 
are controlled by CPU(control device) 54 which operates by the program 
memorized beforehand by the memory 53. Thus, the data collection device 20 



for surveillance is constituted 
[0045] 

The contact process sound input device 25 is, the 1 st admiration sound 
sensor 2, for example, acceleration sensor, that are changed into an electrical 
signal by making into an operating sound signal the audible signal of the 
operating sound emitted from the surveillance object equipment 3, A magnet, 
a cylindrical jig, etc. are the sensors etc. which were formed in one as a 
means for attaching to covering of the surveillance object portion of the 
surveillance object equipment 3, enabling free attachment and detachment. In 
the 2nd admiration sound sensor 4 that detects the audible signal of the 
operating sound emitted from the surveillance object equipment 3 as an 
operating sound signal, the position, for example, a hitchers on round position, 
which separated comparatively, operation is easy for portable convenience, for 
example, the noncontact type sound input device 26 is a microphone etc. 
[0046] 

CPU54 controls the distance measuring device 47 and the distance measuring 
device 47 makes the distance from the surveillance object equipment 3 to the 
contact process sound input device 25 or the noncontact type sound input 
device 26 measure, when the measuring-point quality decision treating part 45 
outputs the surveillance position of the noncontact type sound input device 
26, The present distance information changed into the digital signal is 
transmitted to the measuring-point quality decision treating part 45 which 
outputs the surveillance position of the noncontact type sound input device 
26. The distance measuring device 47 is inputted from the input device 51, 
and registers into the data storing part 49 the distance which not only a laser 
rangefinder but other range finders or tape measures may be sufficient as, and 
was measured in this case as distance information. Distance information is 
information, distance, etc. which any may be sufficient as as long as it is the 
information which shows the surveillance position of the noncontact type 
sound input device 26 and is the information which can install the noncontact 
type sound input device 26 when supervising next, for example, show the 
direction of [ from the reference position of the surveillance object equipment 

3 1 
[0047] 

If CPU54 relates with the surveillance object equipment 3 an operating sound 
signal, the above-mentioned distance information, etc. which were digitized, 
memorizes them to the data storing part 49, and it is read when required, it 
will carry out control etc. which are simultaneously displayed on the display 
50. The position in which the name of the surveillance object equipment 3 and 
surveillance object equipment are installed as for the input device 51 
(address), It is for example, a keyboard for personal computers at the terminal 
in which a hitcher on inputs input, such as a hitcher-on name, into the 
personal computer 52 at the time of a measurement date, CPU54 is displayed 
on the display 50 at the same time it relates with the operating sound 



information on the surveillance object equipment 3 the input inputted from the 

keyboard and memorizes it to the data storing part 49. 

[0048] 

The A/D (analog to digital) conversion process parts 34 and 41 change into 
the sound information of digital format the audible signal of the analog which is 
the operating sound information on the surveillance object equipment 3 which 
the contact process sound input device 25 and the noncontact type sound 
input device 26 detected. 
[0049] 

The frequency analysis treating parts 35 and 42 are what outputs the 
acoustic-spectrum signal which conducts frequency analysis of the operating 
sound signal by which CPU54 was digitized by Fast Fourier Transform, and 
shows the relation of the frequency to a sound volume output value, For 
example, the characteristic curve sheet showing a relation with the frequency 
to a sound pressure level as shown in drawing 3 and drawi ng 4 is outputted. 
The relation of the frequency to a sound volume output value is good not only 
as for a graph as shown in drawing 3 and drawing 4 but a table. 
[0050] 

The right peak frequency extraction part 36 extracts, the peak frequency, for 

example, two or more peak frequency, a sound pressure level indicates peaks 

to be based on the acoustic spectrum of the contact process sound input 

device computed by the frequency analysis treating part 35. In the frequency 

response curve figure to a sound pressure level as shows drawing 3 and 

drawing 4 CPU54, The frequency information which shows the waveform 

(Pmax,, Pmax OJ Pmax 0 — Pmax ) which the sound pressure level projected 
1 z o n 

for Masakata is extracted, If it outputs to the coherence-analysis treating 
part 37, the false peak frequency extraction part 43, etc., it will memorize to 
the data storing part 49 simultaneously, and control displayed on the display 
50 will be carried out. 
[0051] 

The right peak frequency extraction part 36 can also be constituted as shown 
in drawing 5 . A peak frequency extraction means 36a by which a sound 
pressure level shows a peak in drawing 3 , The frequency extraction means 
36b which shows the peak of a sound pressure level higher than the sound 
pressure level average value in a perimeter wave number zone in drawing 6 , It 
can constitute so that it can choose corresponding any, such as the 
frequency extraction means 36c which show the peak of a sound pressure 
level higher than the average value of a sound pressure level for every 
specific frequency band in drawing 7 , they are to the environment of the 
surveillance object equipment 3. For example, it is separated from the right 
peak frequency extraction part 36 of the distance between the adjoining 
surveillance object equipment 3, and when the good surveillance of a S/N 
ratio can be performed with the noncontact type sound input device 26, it 
chooses the peak frequency extraction means 36a. As for the right peak 



frequency extraction part 36, it is desirable for the distance between the 
adjoining surveillance object equipment 3 to choose the frequency extraction 
means 36c of a sound pressure level higher than sound pressure level average 
value for every specific frequency band with the noncontact type sound input 
device 26, soon, when a S/N ratio is bad. As for the right peak frequency 
extraction part 36, in the case of a middle S/N ratio, it is desirable to choose 
the frequency extraction means 36b which shows the peak of a sound 
pressure level higher than the sound pressure level average value in a 
perimeter wave number zone. Any or one means may constitute the above- 
mentioned positive peak frequency extraction part 36 among the frequency 
extraction means 36a, 36b, and 36c. 
[0052] 

As a means to extract peak frequency based on the acoustic spectrum which 
carried out collection processing with the contact process sound input device 
25, For example, a method of extracting the peak frequency of any number 
from all the analytic-frequencies zones to descending of a frequency level, as 
shown in drawing 3 , How to compute the average value of all the analytic- 
frequencies zones as shown in drawing 6 , and to extract frequency with a 
larger frequency level than average value as peak frequency, Peak frequency 
is extracted by the method of computing average value for every arbitrary 
analytic-frequencies zones, and extracting frequency with a larger frequency 
level than average value as peak frequency as shown in drawing 7 etc. 
[0053] 

As a result, the extraction of an acoustic spectrum to peak frequency which 
carried out collection processing with the contact process sound input device 
25, As shown in drawing 3, when only arbitrary numbers extract the frequency 
which shows a peak with a large sound pressure level out of all the analytic- 
frequencies zones, the characteristic frequency component of the normal 
operation sound of the surveillance object equipment 3 can be extracted. The 
extraction of peak frequency can compute the average value of the sound 
pressure level in all the analytic-frequencies zones, as shown in drawing 6 , 
and it can extract frequency with a larger sound pressure level than average 
value as peak frequency. The data made into the index at the time of drawing 
the range detectable with the noncontact type sound input device 26 can be 
extracted by computing the average value of the height of each frequency by 
all the analytic-frequencies zones, and making frequency higher than the 
computed average value into peak frequency. 
[0054] 

In the frequency response curve figure to the sound pressure level shown in 
drawing 3 , CPU54 the peak frequency extraction means 36a out of all the 
analytic-frequencies zones. They are peak frequency Pmax^, Pmax 2 , and 

Pmax 3 to order with high frequency. — Pmax^ is extracted and it outputs to 

the coherence-analysis treating part 37 and the false peak frequency 



extraction part 43. 
[0055] 

The frequency extraction means 36b which shows the peak of a sound 
pressure level higher than the sound pressure level average value in a 
perimeter wave number zone, In the frequency response curve figure to the 
sound pressure level which CPU54 shows to drawing 6 , Peak frequency 
Pmax 1 higher than the straight line S which computes the average value of all 

the analytic-frequencies zones with the expression 1 , and shows the 
computed average value, Pmax 2 , Pmax 3 — Pmax n is extracted, It outputs to 

the coherence-analysis treating part 37 and the false peak frequency 
extraction part 43. The frequency extraction means of a sound pressure level 
is performed for every specific frequency band. 
[0056] 

The frequency extraction means 36c which shows the peak of a sound 
pressure level higher than the average value of the sound pressure level 
called for for every specific frequency band, In the frequency response curve 
figure to the sound pressure level shown in drawing 7 , CPU54 divides into 
plurality for every arbitrary analytic-frequencies zones, and the average value 
shown in the straight line S for every analytic-frequencies zone is computed 
with the expression 2, Sound pressure level Pmaxa 1 which shows a peak value 

higher than the average value S computed for every analytic-frequencies 
zone, Pmaxb^ Pmaxc 1 — The frequency of Pmaxn 1 is extracted as peak 

frequency, It outputs to the coherence-analysis treating part 37 and the false 

peak frequency extraction part 43. 

[0057] 

[Expression 1] 

The averaging type of all the analytic-frequencies zones 
Analytic-frequencies zone f 1 - f 

Number of frequency bands N 

Average value fave 

Sound pressure level in peak frequency .... pmax 1 - pmax^ 
f.+f + .... f /N=fave 

12 n 

fave<pmax i - pmax 

l n 

[0058] 

[Expression 2] 

The averaging type between the arbitrary frequency bands fa 
Arbitrary analytic-frequencies zones ... fa^ - fa n 

The number of frequency bands .... Na 
Average value fave 

Sound pressure level in peak frequency pmaxa 1 - pmaxa n 



fa.+fa.* .... fa /Na^fave. 
1 1 n 1 

fave 1 <pmaxa 1 -pmaxa n 

Henceforth, the formula between each [ frequency band fa-fn ] is the same as 

the above-mentioned formula. 

[0059] 

The false peak frequency extraction part 43 each peak frequency as which 
CPU54 was inputted from the above-mentioned positive peak frequency 
extraction part 36 to origin. The sound pressure level of each same peak 
frequency is extracted from the acoustic spectrum of noncontact type sound 
input device 26 output, and it outputs to the peak frequency deviation treating 
part 44, the coherence-analysis treating part 37, the data storing part 49, the 
display 50, etc. The acoustic spectrum of noncontact type sound input device 
26 output is a frequency response curve figure to a sound pressure level as 
shown, for example in drawing 4 . The acoustic spectrum of draw i ng 4 has a 
large clearance part sound pressure level from the surveillance object 
equipment 3 as compared with the acoustic spectrum of drawing 3 , and the 
S/N ratio is also outputted greatly. 
[0060] 

The coherence-analysis treating part 37 searches for coherence about the 
sound pressure level of each peak frequency which CPU54 extracted by the 
right peak frequency extraction part 36 and the false peak frequency 
extraction part 43, and asks for the strength of correlation of a phase by a 
perimeter wave number zone by a coherence-analysis means. If the 

mm mm 

coherence-analysis treating part 37 has correlation and there will not be 1 
and correlation, it will output "0." correlation — an owner — " — 1 when 
there are a sound pressure level value of the peak frequency extracted from 
the acoustic spectrum of contact process sound input device 25 output, a 
sound pressure level value of the above-mentioned peak frequency extracted 
from the acoustic spectrum of noncontact type sound input device 26 output, 
and correlation, The measuring-point quality decision treating part 45 judges 
the current position of the noncontact type sound input device 26 to be a 
surveillance position. The information on this surveillance position is the 
distance information from the surveillance object equipment 3, is related with 
the surveillance object equipment name concerned, and is memorized by the 
data storing part 49. 
[0061] 

The peak frequency deviation treating part 44 asks for the deviation of each 
sound pressure level in the above-mentioned peak frequency which CPU54 
extracted by the right peak frequency extraction part 36 and the false peak 
frequency extraction part 43 by a perimeter wave number zone. It judges with 
the peak frequency deviation treating part 44 being the same as that of the 
operating sound of the surveillance object equipment 3 which outputted "0" 
when there is no deviation of each sound pressure level and it was in 



agreement, and the contact process sound input device 25 detected by the 
measuring-point quality decision treating part 45. Outputting "1", if there is a 
deviation of each sound pressure level, the operating sound, the nonidentity, 
and the measuring-point quality decision treating part 45 of the surveillance 
object equipment 3 which the contact process sound input device 25 
detected judge. 
[0062] 

Namely, if the coherence-analysis treating part 37 outputs those with 
correlation, and the peak frequency deviation treating part 44 does not have a 
deviation of a sound pressure level and is in agreement, by the measuring- 
point quality decision treating part 45. CPU54 judges with it being the same as 
that of the operating sound of the surveillance object equipment 3 which the 
contact process sound input device 25 detected, and judges with the 
surveillance position of an operating sound. The sound pressure level value of 
the extracted peak frequency in the frequency response curve figure to the 
sound pressure level of the output of the coherence-analysis treating part 37 
is a waveform shown in drawing 8 (a), and these relations show the feature 
sound at the time of the normal operation of the surveillance object 
equipment 3 as shown in drawing 8 . The waveform of drawing 8 can be 
outputted, for example in the waveform of drawing 6 by processing in the 
clamp circuit which makes average value a clamp level. 
[0063] 

The sound pressure level value of the peak frequency extracted in the 
frequency response curve figure to the sound pressure level of the output of 
the peak frequency deviation treating part 44 is made into the waveform 
shown in d rawing 8 (b). It judges with the waveform with which the sound 
pressure level value added and compensated for a decreased part (dotted-line 
value) equivalent to the distance difference between the surveillance object 
equipment 3 of the noncontact type sound input device 26 the waveform 
shown in drawing 8 (b) being the d rawing 8 (c) waveform, and the drawing 8 (a) 
waveform and the drayying 8 (c) waveform of CPU54 corresponding. That is, in 
coincidence, the drawing 8 (a) waveform and the drawing 8 (c) waveform show 
that the noncontact type sound input device 26 has detected the feature 
sound at the time of operation of the surveillance object equipment 3. The 
position of the noncontact type sound input device 26 which has detected the 
feature sound of the surveillance object equipment 3 is a surveillance position 
of the noncontact type sound input device 26 which can measure the 
operating sound of the surveillance object equipment 3 with the noncontact 
type sound input device 26. When the measuring-point quality decision 
treating part 45 judges with it being in agreement with the drawing 8 (a) 
waveform and the drawing 8 (c) waveform, Outputting control instruction for 
CPU54 to measure the distance of the position of the present noncontact 
type sound input device 26, and the surveillance object equipment 3 to the 
distance measuring device 47, the distance measuring device 47 outputs 



distance information. This distance information is the surveillance position 
information in which the noncontact type sound input device 26 can supervise 
the operating sound of the surveillance object equipment 3. That is, when the 
coherence-analysis treating part 37 outputs those with correlation and the 
sound pressure level of the drawing 8 (a) waveform and the drawing 8 (c) 
waveform outputs coincidence in the peak frequency deviation treating part 
44, the measuring-point quality decision treating part 45 outputs the 
surveillance position information on the noncontact type sound input device 
26. 

[0064] 

The coherence-analysis treating part 37 outputs those without correlation, 
and the peak frequency deviation treating part 44 outputs those of a sound 
pressure level with a deviation, and if inharmonious, the measuring-point 
quality decision treating part 45, It judges with a different sound from the 
operating sound of the surveillance object equipment 3 which the contact 
process sound input device 25 detected by control of CPU54, and judges with 
it being unsuitable as a surveillance position of an operating sound, and not 
being a surveillance position of an operating sound. These processing results 
will be simultaneously displayed on the display 50, if CPU54 memorizes to the 
data storing part 49. 
[0065] 

As a means to search for surveillance position information, although mutually 
related existence and the peak frequency deviation treating part 44 explained 
the coherence-analysis treating part 37 about the example searched for by 
the existence of the deviation of a sound pressure level, As for mutually 
related existence or the existence of a deviation, when the range permitted 
beforehand is searched for and it goes into this range, it is desirable to 
determine it as a surveillance position. That is, as for surveillance position 
information, when the deviation or the information which carried out 
coherence-analysis processing and was searched for on the 1 st sound volume 
output value and the 2nd sound volume output value becomes the range 
defined beforehand, it is desirable to consider it as the distance information 
from surveillance object equipment to the 2nd admiration sound sensor. 
[0066] 

According to the above-mentioned embodiment, although surveillance position 
information was calculated from the output value of the coherence-analysis 
treating part 37 and the peak frequency deviation treating part 44, at least 
one side can also search for surveillance position information. 
[0067] 

By control of CPU54, the measuring-point quality decision treating part 45 
performs the coherence judging means 45a and the peak frequency deviation 
judging means 45b, as shown in draw CPU54 the former coherence 
judging means 45a The sound pressure level in the peak frequency of the 
coherence-analysis treating part 37 to the contact process sound input 



device 25, The correlation of a phase with the sound pressure level of 
noncontact type sound input device 26 output in this peak frequency is taken, 
A result in case there is nothing about the time "1" of there being correlation 
"0" is outputted, when correlation is "1" based on this, the position of the 
noncontact type sound input device 26 is judged to be a "surveillance 
position", and when correlation is "0", the position of the noncontact type 
sound input device 26 is judged to be a "surveillance unsuitable position." 
[0068] 

CPU54 the latter peak frequency deviation judging means 45b The sound 
pressure level in the peak frequency of the peak frequency deviation treating 
part 44 to the contact process sound input device 25, The difference of the 
sound pressure level with the sound pressure level of noncontact type sound 
input device 26 output in this peak frequency which carried out distance 
compensation is taken, The time "0" without difference of sound pressure 
level is outputted, and the sound pressure level of contact process sound 
input device 25 output and the sound pressure level of noncontact type sound 
input device 26 output estimate it by the same sound as the operating sound 
of surveillance object equipment, and output. CPU54 estimates this decision 
result that the current position of the noncontact type sound input device 26 
is suitable as a surveillance position, and it displays on the display 50 at the 
same time it memorizes to the data storing part 49. 
[0069] 

When there is difference of sound pressure level, CPU54 outputs "1" and 
carries out the judgment which the sound pressure level of contact process 
sound input device 25 output and the sound pressure level of noncontact type 
sound input device 26 output consider is an environmental sound with the 
output which is not an operating sound of the surveillance object equipment 3 
in an allophone. CPU54 estimates that this decision result is unsuitable as a 
surveillance position about the current position of the noncontact type sound 
input device 26, and it displays on the display 50 at the same time it 
memorizes this evaluation to the data storing part 49. In this case, a monitor 
moves the position of the noncontact type sound input device 26, The 
position as which evaluation that it is suitable as a surveillance position is 
displayed on the display surface of the display 50 can be chosen, and the 
operation which moves the position of the noncontact type sound input device 
26, and chooses a surveillance position is defined as tuning on these 
Descriptions. 
[0070] 

Distance compensation has a clearance difference to the surveillance object 
equipment 3 whose contact process sound input device 25 and noncontact 
type sound input device 26 are sound sources, and since the difference of 
sound pressure level in each peak frequency occurs that much, it is 
compensated about the part and noncontact type sound input device 26 
output wave. A part for this compensation is shown by the dotted line, for 



example in drawing 8 (c). 
[0071] 

Carry out the measuring-point quality decision treating part 45 in this way, 
and CPU54 has correlation by the coherence judging means 45a, outputs "1" 
and it judges with a "surveillance position", When there is no difference of 
sound pressure level, "0" is outputted and the sound pressure level of 
contact process sound input device 25 output and the sound pressure level of 
noncontact type sound input device 26 output estimate it by the same sound 
as the operating sound of surveillance object equipment by the peak 
frequency deviation judging means 45b, Surveillance position information is 
outputted, and it displays on the display 50 at the same time it memorizes to 
the data storing part 49. When CPU54 evaluates others, the measuring-point 
quality decision treating part 45 outputs surveillance non-**, and it displays it 
on the display 50 at the same time it memorizes to the data storing part 49. 
[0072] 

When correlation of CPU54 outputs "0" by the coherence judging means 45a 
and difference of sound pressure level outputs "1" by the peak frequency 
deviation judging means 45b with other evaluations, When correlation outputs 
"0" similarly and difference of sound pressure level outputs "0", it is a time of 
correlation outputting "\" and difference of sound pressure level outputting 
"1", etc. 
[0073] 

That is, it judges with the expression 4 by the peak frequency deviation 
judging means 45b judged based on the result of the peak frequency deviation 
treating part 44. In the coherence judging means 45a, the correlation of each 
peak frequency is judged with the expression 3 based on the coherence result 
computed by the coherence-analysis treating part 37, and measurement 
propriety is judged. 

In the peak frequency deviation judging means 45b, the deviation relation of 
each peak frequency is judged with the expression 4 based on the deviation of 
the peak frequency computed by the peak frequency deviation treating part 
44, and the surveillance position quality of the noncontact type sound input 
device 26 is judged. The measuring-point quality decision treating part 45 
outputs the surveillance position of the noncontact type sound input device 
26. 

[0074] 

[Expression 3] 

Coherence function of peak frequency — cpmax^ - cpmax^ 

0<cpmax 1 -cpmax^<=1 

[0075] 

[Expression 4] 

Deviation of the sound pressure level in the peak frequency deviation of a 
contact process and a noncontact type — deltapmax 1 - deltapmax n 



Sound pressure level in contact process peak frequency — pmax 1 - pmax n 

0 <=deltapmax 1 - deltapmax n <pmax 1 - pmax^ 

[0076] 

The measuring-point quality decision treating part 45 sets up a threshold 
about the coherence-analysis result by the coherence-analysis treating part 
37, or the peak frequency deviation result by a peak frequency deviation, and 
judges the quality of a measuring point. Although the example in which the 
coherence judging means 45a and the peak frequency deviation judging means 
45b did the and operation about the measuring-point quality decision treating 
part 45 was explained, When good detection of a S/N ratio can be performed 
with the contact process sound input device 25 and the noncontact type 
sound input device 26, the means of either one of the coherence judging 
means 45a or the peak frequency deviation judging means 45b may be used. 
[0077] 

The audible signal by which the A/D conversion treating parts 34 and 41 were 
digitized as for the display 50, The acoustic spectrum of the frequency 
analysis treating part 35 and 42 outputs, and the peak frequency extracted by 
the right peak frequency extraction part 36, The sound pressure level of the 
peak frequency of the false peak frequency extraction part 43, and the 
coherence result of the coherence-analysis treating part 37, The time of the 
computed result of the peak frequency deviation treating part 44, the 
measurement propriety result of the measuring-point quality decision treating 
part 45, the distance measured by the distance measuring device 47 in that 
case, the surveillance object equipment name and surveillance object 
equipment place which were inputted from the input device 51, and a 
measurement date, etc. are displayed. 
[0078] 

Namely, the input display which displays the information inputted when 
supervising the display 50, A threshold setting-out display and the display of 
the conditions inputted in order to search data from the data storing part 49, 
It has the data display of the searched result, the display of the measurement 
result of measuring-point quality decision treating part 45 output, the display 
of the decision result of the decision processing part 62, and a label function 
of the database stored in the data storing part 49. The above-mentioned 
threshold setting-out display displays the item which sets a threshold as the 
coherence-analysis result or peak frequency deviation result used for the 
measuring-point quality decision treating part 45, and the item which inputs 
the threshold of the peak frequency comparison result used for a normal 
sound (or abnormal noise) right-or-wrong judging, The item which inputs the 
threshold of a coherence-analysis result or a peak frequency comparison 
result is displayed. A data retrieval condition display displays the item which 
inputs the time of a surveillance object equipment name and a surveillance 
date, and a data retrieval result display displays a surveillance object 



equipment name, the time of a surveillance date, measurable distance, etc. 
[0079] 

The time series display which displays the digital signal changed into the 
measurement result display by the A/D conversion treating part on a time 
series, The time series trace which displays two or more measurement results 
in piles, and the frequency analysis display which displays the result 
processed by the frequency analysis treating part, There are frequency 
analysis trace which displays two or more measurement results in piles, a 
peak frequency display which displays the result processed by the right peak 
frequency extracting processing part and the false peak frequency extracting 
processing part, a coherence-analysis display which displays the result 
processed by the coherence-analysis treating part, etc. The normal sound 
propriety display which displays the result of the measurement propriety 
display as which a decision result display displays the result of a distance 
decision processing part, and a normal sound right-or-wrong decision 
processing part, and database table Shimesu display on a display the data 
stored in the data storing part. 
[0080] 

The distance information as which, as for the data storing part 49, the monitor 
measured the distance from the surveillance object equipment 3 to the 
contact process sound input device 25 and the noncontact type sound input 
device 26, and the monitor inputted this measurement distance and was 
inputted from the input device 51 in it, The time of the surveillance object 
equipment name inputted by the input device 51 and a measurement date, and 
the audible signal digitized by the A/D conversion treating parts 34 and 41, 
The acoustic spectrum of the frequency analysis treating parts 35 and 42, the 
peak frequency of the right peak frequency extraction part 36, the peak 
frequency of the false peak frequency extraction part 43, the computed result 
of the peak frequency deviation treating part 44, the measurement propriety 
result of the measuring-point quality decision treating part 45, etc. are 
associated, respectively, and are stored. 
[0081] 

Thus, the surveillance of measuring-point quality decision treating part 45 
output can search for the surveillance position in which the noncontact type 
sound input device 26 supervises the feature sound at the time of operation 
of the surveillance object equipment 3. The distance between the surveillance 
object equipment 3 which can measure the feature sound of the surveillance 
object equipment 3 with this noncontact type sound input device 26, and the 
noncontact type sound input device 26 shows the surveillance position of the 
noncontact type sound input device 26. 
[0082] 

Next, by supervising the operating sound of the surveillance object equipment 
3 with the noncontact type sound input device 26 explains the embodiment of 
the operational status acoustic monitoring device 21 of equipment which 



diagnoses the existence of the abnormalities of the surveillance object 
equipment 3, etc. with reference to drawing 1 0 and drawing 1 1 . In drawing 1 
thru/or drawing 9 , and identical parts, identical codes are given and explained, 
and since the detailed explanation overlaps, it is omitted. This embodiment is 
what supervises the operating sound of the surveillance object equipment 3 
only with the noncontact type sound input device 26 by performance 
equivalent to having supervised with the contact process sound input device 
25, It is an example which installs the noncontact type sound input device 26 
in the surveillance position outputted by the above-mentioned data collection 
device 20 for surveillance, and supervises the operating sound of the 
surveillance object equipment 3. It being equivalent to having supervised with 
the contact process sound input device 25 is being able to carry out the 
surveillance which was not influenced by noise but was stabilized, although 
the S/N ratio of the supervisory signal by the noncontact type sound input 
device 26 deteriorates. The stable surveillance extracts peak frequency from 
the signal supervised with the contact process sound input device 25, and is 
attained by making the sound pressure level of the supervisory signal by the 
noncontact type sound input device 26 into a supervisory signal on the basis 
of this peak frequency. 
[0083] 

Such an operational status acoustic monitoring device 21 of equipment 
consists of the noncontact type sound input device 26, the distance 
measuring device 47, the input device 51, the personal computer 52, and the 
display 50. The personal computer 52, For example, it has the A/D conversion 
treating part 34, the frequency analysis treating part 35, the false peak 
frequency extraction part 43, the peak frequency correction processing 
section 61, the decision processing part 62, the data storing part 49, the A/D 
conversion treating part 48, the distance comparison process part 65, the 
retrieving processing part 66, the memory 53, CPU54, etc. 
[0084] 

The noncontact type sound input device 26 detects the operating sound 
generated when the surveillance object equipment 3 operates, outputs an 
electrical signal, and is a microphone etc., for example. The surveillance 
position which the installed position of this microphone was outputted by the 
above-mentioned data collection device 20 for surveillance, and was 
memorized by the data storing part 49. Or it is the position which was made 
to move the installed position of the noncontact type sound input device 26, 
supervising the display surface of the display 50 with the operational status 
acoustic monitoring device 21 of equipment, and was made to tune up to the 
above-mentioned surveillance position. Namely, the installation of the 
noncontact type sound input device 26 to the surveillance position read from 
the data storing part 49 can measure the distance from the surveillance 
object equipment 3 with the distance measuring device 47, can search for the 
surveillance position read from the data storing part 49, and can install it in a 



surveillance position. As a result, the monitor of a plant patrols many 
equipment one by one, carrying the operational status acoustic monitoring 
device 21 of equipment, A surveillance position applicable in each surveillance 
object equipment 3 position can be read from the data storing part 49, the 
noncontact type sound input device 26 can be installed in this surveillance 
position, and the operational status of the surveillance object equipment 3 can 
be supervised from an operating sound. 
[0085] 

The A/D conversion treating part 34 changes into digital format the audible 
signal of the analog which detected the operating sound of the surveillance 
object equipment 3 with the noncontact type sound input device 26, and 
outputs it to the frequency analysis treating part 35. The frequency analysis 
treating part 35 conducts frequency analysis of the audible signal digitized by 
the A/D conversion treating part 34 by Fast Fourier Transform, and outputs 
an acoustic spectrum to the false peak frequency extraction part 43. 
[0086] 

The false peak frequency extraction part 43 reads the above-mentioned peak 
frequency data of the surveillance object equipment 3 concerned from the 
data storing part 49, If the sound pressure level in noncontact type sound 
input device 26 output wave of the read above-mentioned peak frequency is 
memorized to the data storing part 49 and it displays on the display 50, it will 
output to the peak frequency correction processing section 61 simultaneously. 
False peak frequency extraction part 43 output wave is a waveform as shown 
in drawing 8 (b). The peak frequency correction processing section 61 outputs 
a waveform as shown in dra w i n g 8 (c) which added the decreased dotted line 
equivalent to the distance to the surveillance object equipment 3 and the 
non-contact sound input device 26 to the waveform as shown in drawing 8 
(b), A deviation with the sound pressure level value calculated from the 
waveform as shown in drawing 8 (a) of right peak frequency extraction part 36 
output value of contact process sound input device 25 power range system of 
the surveillance object equipment 3 concerned memorized by this output 
wave and data storing part 49 is taken. As a result of drawing 8 (a) and the 
deviation of (c), if there is no deviation, the peak frequency correction 
processing section 61 will output a waveform as shown in drawing 8 (c). As a 
result of a deviation, if there is a deviation, the peak frequency correction 
processing section 61 will move the position of the noncontact type sound 
input device 26 so that a deviation may be lost, it will be justified, and will 
search for a surveillance position. 
[0087] 

The decision processing part 62 compares with the waveform at the time (at 
or the time of abnormalities) of normal of the surveillance object equipment 3 
concerned memorized by the waveform as shown in drawing 8 (c) from the 
peak frequency correction processing section 61, and the data storing part 49, 
If in agreement, it will check that it is a normal operating state (an abnormal 



condition will be outputted if in agreement with the time of abnormalities). 
Thus, the decision processing part 62 judges the strength of correlation with 
the sound pressure level of the peak frequency which the noncontact type 
sound input device 26 detected, and the sound pressure level of the above- 
mentioned peak frequency read from the data storing part 49. That is, the 
decision processing part 62 judges difference existence with a normal sound 
(or abnormal noise), and judges a normal operating state and an abnormal 
operation state. 
[0088] 

The decision processing part 62, When the sound pressure level of the peak 
frequency which amended a part for clearance by the peak frequency 
correction processing section 61, the sound pressure level of the peak 
frequency of the surveillance object equipment 3 concerned read from the 
data storing part 49, and correlation are taken, setting up a threshold about 
the peak frequency deviation result by ****** — the right-or-wrong judging 
of a normal sound (or abnormal noise) — it can carry out. The above- 
mentioned threshold has a function in which a threshold can be set up in the 
display surface of the display 50. 
[0089] 

The distance measuring device 47 is a laser rangefinder, for example, the 
noncontact type sound input device 26 is equipped with it, measures the 
distance from the surveillance object part of the surveillance object 
equipment 3 to the noncontact type sound input device 26, and outputs 
distance information. It will be simultaneously inputted into the data storing 
part 49, and this distance information will be memorized, if it is changed into a 
digital signal by the A/D conversion treating part 48 and is inputted into the 
distance comparison process part 65. 
[0090] 

The retrieving processing part 66 searches and reads the surveillance position 
data of the surveillance object equipment 3 concerned from the data storing 
part 49, and outputs it to the distance comparison process part 65. When the 
distance comparison process part 65 is in agreement as compared with the 
distance information measured with the distance measuring device 47, and the 
surveillance position data read from the data storing part 49, the current 
position of the noncontact type sound input device 26 recognizes it as a 
surveillance position, and outputs that it is a surveillance position to the 
decision processing part 62. The decision processing part 62 displays that the 
current position of the noncontact type sound input device 26 is a 
surveillance position on the display surface of the display 50. The input device 
51 is a keyboard, for example, and it inputs into the data storing part 49, and it 
is memorized while inputting the time of a surveillance object equipment name 
and a measurement date. 
[0091] 

Out of the data of the past which relates the retrieving processing part 66 



with the surveillance object equipment name inputted from the input device 
51, and is stored in the data storing part 49. The right peak frequency 
processing result of a detect output waveform by the measurable distance 
(surveillance position data) of the same surveillance object equipment 3 and 
the contact process sound input device 25, a peak frequency deviation 
processing result, etc. are searched. It is the data etc. which were outputted 
to the past data by various data and the operational status acoustic 
monitoring device 21 of equipment which were outputted by the data 
collection device 20 for surveillance. 
[0092] 

The surveillance position data which searched and extracted the surveillance 
object equipment name associated data concerned from the data storing part 
49 when the distance comparison process part 65 inputted a surveillance 
object equipment name by the retrieving processing part 66, The distance 
between the surveillance object equipment 3 and the present noncontact type 
sound input device 26 is measured with the distance measuring device 47, and 
it asks for the deviation (expression 5) of distance based on the inputted 
distance data. The surveillance position of the noncontact type sound input 
device 26 moves the position of the noncontact type sound input device 26 so 
that this deviation score may be set to "0", and it is justified. When the 
above-mentioned deviation score is set to "0", a judgment is performed by 
the decision processing part 62, and it is displayed on the display 50. The 
monitor can install the noncontact type sound input device 26 in an optimal 
position, looking at the display screen of the display 50. 
[0093] 

[Expression 5] 

Present position data of the non-contact sound input devices 26 collected 
with the distance measuring device 47 K 1 

Measuring point of the noncontact type sound input device 26 read from the 

data storing part 49 K 

Distance deviation deltaK 

K-K^deltaK 

[0094] 

The measuring point of the noncontact type sound input device 26 is moved 
so that deltaK may be set to "0/' As a result, when deltaK is set to "0", the 
noncontact type sound input device 26 will be in the same executive state 
substantially with the surveillance by the contact process sound input device 
25. Thus, positioning to the surveillance position of the noncontact type sound 
input device 26 is ended. 
[0095] 

When, as for the decision processing part 62, CPU54 outputs a decision result 
with a surveillance position for the installed position of the noncontact type 
sound input device 26, Based on the acoustic spectrum computed by the 



frequency analysis treating part 35, by inputting a surveillance object 
equipment name from the input device 51, the retrieving processing part 66 
searches and extracts the same peak frequency as the right peak frequency 
processing result of the extracted past from the data storing part 49. The 
false peak frequency extraction part 43 outputs sound pressure level value 
pmax 1 equivalent to the peak frequency which extracted [ above-mentioned ] 

from the acoustic spectrum of frequency analysis treating part 35 output - 
pmax n to the peak frequency correction processing section 61. 

[0096] 

The peak frequency correction processing section 61 adds a decreased part 
of the sound pressure level equivalent to the distance between the 
noncontact type sound input device 26 and the contact process sound input 
device 25 to sound pressure level value pmax^ equivalent to the peak 

frequency which extracted [ above-mentioned ] - pmax^, It adjusts to the 

surveillance sensitivity by the contact process sound input device 25 

substantially. 

[0097] 

That is, the peak frequency correction processing section 61 adds the peak 
frequency deviation processing result searched and extracted from the data 
storing part 49 by the retrieving processing part 66 to this extracted peak 
frequency (expression 6), and asks for the sound pressure level of false 
contact peak frequency. 
[0098] 

[Expression 6] 

The peak frequency deviation processing result which was searched from the 
data storing part 49 by the retrieving processing part 66, and was 
extracted deltapmax^ - deltapmax n 

Sound pressure level in the peak frequency which the noncontact type sound 
input device 26 detected this time dpmax^ - dpmax n 

False contact peak frequency adding a deviation ..... apmax 1 - apmax n 

It is if it carries out. 

dpmax 1 +deltapmax 1 dpmax n +deltapmax n =apmax 1 - apmax n 

[0099] 

The decision processing part 62 judges the existence of the abnormal noise of 
the surveillance object equipment 3 by the operation system state-diagnosis 
means 62b based on peak frequency correction processing section 61 output 
to be the distance judging means 62a which judges the propriety as a 
surveillance position of the distance measured based on the result of the 
distance comparison process part 65 as shown in dr awing 1 1 . 
[0100] 

The distance judging means 62a judges a distance measurable to origin for the 



result of the distance comparison process part 65 with the expression 7. 
[Expression 7] 

Distance deviation deltaK 

de!taK=0 
[0101] 

The sound pressure level in the false contact process peak frequency with 
which CPU54 was computed by the peak frequency correction processing 
section 61 as for the operation system state-diagnosis means 62b, The 
difference in the sound pressure level of peak frequency is judged, and the 
existence of an abnormal noise is made to judge as compared with the sound 
pressure level of the right peak frequency extracted from the data storing 
part 49 by the retrieving processing part 66. If there are not those of 
abnormal operation with possibility and a difference of a sound pressure level, 
the difference of a sound pressure level has CPU54 and it stores [ the 
decision processing part 62 outputs under normal operation, associates this 
result at the time of a surveillance object equipment name and a surveillance 
date and ] it in the data storing part 49, it will be simultaneously displayed on 
the display 50. 
[0102] 

The audible signal with which digital processing of the display 50 was carried 
out by the A/D conversion treating part 34, The acoustic spectrum in which 
data processing was carried out by the frequency analysis treating part 35, 
and the peak frequency of the false peak frequency extraction part 43, The 
peak frequency of the peak frequency correction processing section 61, and 
the surveillance position information, right peak frequency processing result 
and peak frequency deviation processing result of the past noncontact type 
sound input device 26 which were extracted from the data storing part 49, 
The surveillance object equipment name inputted with the input device 51, the 
time of a measurement date, the surveillance position propriety result of the 
distance judging means 65a, the result of the operation system state- 
diagnosis means 62b, etc. are displayed. 
[0103] 

The audible signal with which digital processing of the data storing part 49 was 
carried out by the A/D conversion treating part 34, The acoustic spectrum in 
which data processing was carried out by the frequency analysis treating part 
35, and the peak frequency of the false peak frequency extraction part 43, 
The surveillance position information inputted with the distance measuring 
device 47, the surveillance object equipment name inputted with the input 
device 51, the time of a measurement date, and the result of the peak 
frequency correction processing section 61 are stored. 
[0104] 

Next, the operational status monitor method of the surveillance object 
equipment 3 by the operational status acoustic monitoring device 21 of this 
equipment is explained with reference to the flow chart of drawing 12 . 



Identical codes are given and explained to drawing 1 t hru/or drawing 1 1 , and 
identical parts, and the detailed explanation is omitted. A monitor carries and 
patrols the operational status acoustic monitoring device 21 of the equipment 
which shows draw ing 10 a power generating plant, for example, the 
surveillance object equipment 3 is located in a line (F-1). At this time, a 
monitor sets the operational status acoustic monitoring device 21 of 
equipment as the positioning mode for installing the noncontact type sound 
input device 26 to a surveillance position (F-2). When the surveillance position 
defined beforehand is reached, a monitor installs the noncontact type sound 
input device 26 in the anticipation surveillance position of the surveillance 
object equipment 3, and justifies it (F-3). A monitor is displayed on a display 
screen as a surveillance optimal position, when it is able to move to the 
surveillance position defined beforehand, looking at the display screen of the 
display 50 (F-4). 
[0105] 

Next, a monitor switches the operational status acoustic monitoring device 21 
of equipment to the operational status supervision mode of the surveillance 
object equipment 3 (F-5). The operating sound (F-6) of the surveillance object 
equipment 3 detected with the noncontact type sound input device 26, It is 
changed into a digital signal by the A/D conversion treating part 34, and the 
Fourier transform of this digital signal is carried out by the frequency analysis 
treating part 35, and the acoustic spectrum of a frequency response curve 
figure to a sound pressure level is inputted into the false peak frequency 
extraction part 43 (F-7). 
[0106] 

The false peak frequency extraction part 43 reads the positive peak frequency 
information extracted from the acoustic spectrum of contact process sound 
input device 25 output from the data storing part 49, The sound pressure level 
of the acoustic spectrum of frequency analysis treating part 35 output 
equivalent to this positive peak frequency is extracted, and it outputs to the 
peak frequency correction processing section 61 as sound pressure level 
information on false peak frequency (F-8). 
[0107] 

Since the noncontact type sound input device 26 is located far away from the 
surveillance object equipment 3 which is a sound source as compared with the 
contact process sound input device 25, the peak frequency correction 
processing section 61 adds and amends a decreased part by the clearance to 
the sound pressure level of false peak frequency, and outputs it to the 
decision processing part 62 (F-9). The decision processing part 62 reads the 
sound pressure level value to the peak frequency at the time of the normal 
operation of the surveillance object equipment 3 concerned stored in the data 
storing part 49 (F-10), and This sound pressure level, The loudness level of 
sound which added a decreased part to the sound pressure level of the 
above-mentioned false peak frequency is compared (F-1 1), If in agreement, it 



will judge with under normal operation and will display on the display 50 (F- 
12), and if inharmonious and the possible information on abnormal operation 
will be memorized to the data storing part 49, it will display on the display 50 
simultaneously (P-13). As for the display at the time of abnormalities, 
indicating by red is desirable. Thus, the operational status of surveillance 
object equipment can be supervised (F-14). 
[0108] 

Since surveillance object equipment is supervised to surveillance object 
equipment on the basis of the peak frequency for which it asked from the 
output of the direct or admiration sound sensor approached and provided 
according to the above-mentioned embodiment as explained above, As 
compared with a surveillance position or circumference noise, setting out of 
the surveillance position of the 2nd admiration sound sensor and the 
surveillance of surveillance object equipment can be carried out by the big 
signal of a S/N ratio. As a result, while being able to supervise with high 
degree of accuracy about the existence of the normal sound of surveillance 
object equipment, and an abnormal noise, it can judge automatically. 
[0109] 

Other than this, with the operating sound of the surveillance object equipment 
which was SUBJECT in the case of the sound data collection by the 2nd 
admiration sound sensor, such as a microphone, a discriminating method with 
the noise from the circumference, Since relation between data collected by 
the contact state and data collected by the noncontact state is feature-ized, 
noises, such as an environmental sound, can be measured in the surveillance 
position which is not received as much as possible. The operational status of 
surveillance object equipment can be supervised in the surveillance position 
always defined even if the monitor changed by reading from a data storing 
part by memorizing and registering data collected on that occasion into a data 
storing part further again. 
[0110] 

[Effect of the Invention] 

According to this invention, as explained above, it is correctly collectable, and 
the operating sound from surveillance object equipment can be correctly 
distinguished from noises, such as an operating sound from other 
circumference equipment, and can be supervised. 
[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart for describing one embodiment of the operational 
status acoustic monitoring method of this invention equipment. 
[Drawing 2] It is a circuitry figure for explaining concretely the data collection 
process for surveillance of drawing 1. 

[ Draw ing 3]It is a frequency response curve figure to the sound pressure level 
for explaining concretely the right peak frequency extraction means of drawing 

■ 

[Drawing 4] It is a frequency response curve figure to the output signal sound 



pressure level which changed the noncontact type sound input device output 
of drawing 2 into the digital signal, and conducted frequency analysis. 
[Draw ing 5] It is a circuitry figure for explaining concretely the right peak 
frequency extracting processing part of drawing 2. 

[Drawing 6] It is a characteristic curve sheet for explaining the peak value of a 
sound pressure level higher than the average value of the sound pressure 
level in the perimeter wave number zone of drawing 3 . 

[Drawing 7]It is a characteristic curve sheet for explaining the peak value of a 
sound pressure level higher than the average value of the sound pressure 
level of every specific frequency band of drawing 3. 
[Drawing 8] It is a peak waveform figure for explaining the relation of the 
frequency to the sound pressure level for explaining how to search for the 
surveillance position information on the noncontact type sound input device of 
drawing 2 . 

[D r aw ing 9] It is a lineblock diagram for explaining the judgment method of the 

measuring-point quality decision treating part of drawing 2 . 

[Drawing 10] It is a lineblock diagram of the acoustic monitoring device for 

explaining the acoustic monitoring process of drawing 1 . 

[Drawing 1 1] It is a lineblock diagram for explaining the decision processing 

part of drawing 10. 

[Drawing 1 2] It is a flow chart for explaining how to carry out acoustic 
monitoring of the surveillance object equipment with the acoustic monitoring 
device of drawing 10 . 
[Description of Notations] 

1 — the operational status monitor method of equipment, and 2 — the — The 
admiration sound sensor of one, and 3 — it and, [ surveillance-object-] 4 — 
the — The admiration sound sensor of two, and 5 — the data collection 
process for surveillance, and 6 — a surveillance process. 11 — An operating 
sound collection step, 12 — A peak frequency extraction step, 13 — 
Surveillance position information output step, 15 — A surveillance start step, 
16 — A surveillance step, 20 — A data collection device for surveillance, 21 - 

- The operational status acoustic monitoring device of equipment, 25 — A 
contact process sound input device, 26 — Noncontact type sound input 
device, 34, 41, 48 — An A/D conversion treating part, 35 — A frequency 
analysis treating part, 36 — Positive peak frequency extraction part, 37 — A 
coherence-analysis treating part, 42 — A frequency analysis treating part, 43 

— False peak frequency extraction part, 44 [ — A data storing part, 50 / — 
A display, 51 / — An input device, 52 / — A personal computer, 61 / — A 
peak frequency correction processing section, 62 / — A decision processing 
part, 65 / — A distance comparison process part, 66 / — Retrieving 
processing part. ] — A peak frequency deviation treating part, 45 — A 
measuring-point quality decision treating part, 47 — A distance measuring 
device, 49 
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